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Rticeutly it has been shown l^ y Hay (1959) that the usual purificatory treat­
ments of the iiaturally uccuiTing crystals of graphite for measuring their different 
properties, cause an easily detectable enhancement of the small amount of 
misalignment originally present between the basal planes of the different crystal 
blocks. Tt is also observed that most of the earlier measurements on the electrical 
conductivities of graphite (Krishnan and Ganguly, 1939; Diitta, 1953: Primak 
and Fuchs 1954) were with crystals which had been purified in the usual way. 
Investigations have therefore been undertaken to study the effect, if any, of 
such treatments on the electrical conductivities of graphite. Results of measure­
ments on three different samples of Ooylon graphite are shown iu the table below.
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1 .068 .805x10* 11.84X101 .216 581 X 101 2 .69x  10* 182.8 - 3 8 .4
o .077 .529XKH 6.91X104 .217 .327x 10* 1 .51x U)i 183.0 -3 8 .2
3 .089 .371x10* 4.14x10* .254 .232x 10* 0.91 X 10* 183.2 - 3 7 .6
I t  is observed that the conductivity perpendicular to the c-axis (along the basal 
plane) decreases appreciably while that along the c-axis increases considerably. 
This is easily explained on the basis of the findings of Hay (l.c,), who showed, 
as stated above, that the basal plane of the different crystal blocks orient due 
to such treatments randomly about directions in the basal plane. As a result, 
the observed conductivities in the two directions will be the resultants of the
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components in these directions of the actual conductivities along and perpendi­
cular to the c-axis corresponding to any oriented crystal block summed up for 
all such blocks. The conductivity along directions i)eri)endicular to the c-axis 
being very much greater than that along the c-axis (Krishnaii and Ganguly, 1939; 
Dutta, 1953; Primak and Fuchs, 1954), the decrease and increase of conductivities 
perpendicular and along the c-axis respectively, as observed experimentally 
(table above), is therefore quite obvious It is to be noted in consequence that 
neither the earlier measurements (l.c.) on the electrical conductivities of graphite 
nor the present ones with untreated crystals represent the true conductivities of 
ideal graphite duo respectively to the defects created and to defects originally 
present (Ray, l.c.). Therefore the observed differeiuie between the results of 
the present measurements and the earlier ones* as also between the values 
of the conductivities of the difforeJit crystals of the present investigation are 
now easily understood. Evidently the X-ray tests of perfectness of the crystals 
as employed by earlier workers (l.c.) do not appear to be so carefully done as 
by Ray (l.c.).
Now in view of what has been stated above, the temperature variation of 
the conductivities, magnoto-resistanco effect, Hall effect, magnetic properties, etc. 
many of which are for treated samples (Dutta, 1953; Krishnan, 1953, Berlincourt 
H al, 1955; Soule, 1956) also do not represent the true behaviour of ideal graphite 
crystals. Barge number of theoretical attempts (McClure, 1956, 1957, Hacring 
iind Wallace, 1957; Lifshitz et ah 1956; Lomcr, 1955; Johnston, 1955, 1956; 
.-rNozieres, 1958; Masc, 1958, etc.) have also recently been made to obtain a reason­
able electronic picture of graphite based on the above experimental results. In 
order, therefore, to reassess these theories in view of the present findmgs, it is 
necessary to undertake to remeasure the above properties first with untreated 
natural crystals of graphite and then by producing defects artifitially in them 
by the usual purificatory and other treatments, so as to bo able to arrive at 
the true properties of ideal graphite crystals.
Details of some of these ilivestigatious will be jiublishod elsewhere shortly.
The author wishes to express his best thanks to Prof. A. Bose for his kind 
interest in the work and to Sri A. K. Dutta for suggesting the x)roblem and guidance 
throughout the course of the work.
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